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Abstract 
The Quran is the holy book of Islam consisting of 6236 verses divided into 114 chapters called suras. Many verses are similar and 
even identical. Searching for similar texts (e.g verses) could return thousands of verses, that when displayed completely or partly 
as textual list would make analysis and understanding difficult and confusing. Moreover it would be visually impossible to 
instantly figure out the overall distribution of the retrieved verses in the Quran. As consequence reading and analyzing the verses 
would be tedious and unintuitive. 
In this study a combination of interactive scatter plots and tables has been developed to assist analysis and understanding of the 
search result. Retrieved verses are clustered by chapters, and a weight is assigned to each cluster according to number of verses it 
contains, so that users could visually identify most relevant areas, and figure out the places of revelation of the verses. Users 
visualize the complete result and can select a region of the plot to zoom in, click on a marker to display a table containing verses 
with English translation side by side. 
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Introduction  
The Quran is the holy book of Islam consisting of 6236 verses divided into 114 chapters called suras. The chapters have unequal 
length and seem to be roughly arranged in decreasing order of length. The longest chapter contains 286 verses, and the shortest 
one got 3 verses. Many verses are similar and even identical.  
Based on the traditions (hadiths) of Prophet Mohammad, traditional Islamic scholars have found that most of the long chapters 
were revealed in Mecca1, and the short ones in Medina2. 
Reading and understanding religious texts are usually not trivial tasks. With the advent of electronic documents and particularly 
the Internet revolution, religious texts are becoming easily accessible, searchable, and analyzable. However presenting search 
results to users is still not adequate and intuitive enough.  
Web sites offering search possibilities for the Quran present search results usually in form of textual list, with 20-50 items per 
page, or a complete result is displayed at a time. This presentation style does not allow users to have an overview of the whole 
search result. It is practically impossible to figure out how much of the result belong to Meccan or Medinan chapters. 
In order to fully understand the Quran, one should first identify the revelation places of its verses. With the help of text mining 
techniques such as information extraction, it is possible to analyze the Quran verse by verse, search for similar verses at the same 
time, and display the search result as textual list. Many of the 6236 verses are similar and even identical. Therefore similar text 
search results could return thousands of verses, which would not be practically displayable at a time on a screen. Moreover it 
would be visually impossible to instantly figure out the overall distribution of the retrieved verses in the Quran. As consequence 
reading and analyzing the verses would be tedious and cumbersome. 
 
In this study a two-dimensional scatter plot having chapters on the x-axis and verses on the y-axis, has been developed to assist 
effectively analysis and understanding of the search result. Retrieved verses are clustered by chapters, and weights are assigned to 
clusters according to their number of verses, so that users could visually identify most relevant areas, and figure out the verses’ 
places of revelation.  
For instance it would be possible to know whether the search result includes mainly Meccan or Medinan verses by looking at the 
scatter plot x-axis. Most of Medinan chapters are at the beginning of the scale, and Meccan ones at the end. 
The visual information seeking mantra: overview first, zoom and filter, then details on demand constitutes the basis for the 
proposed visualization method. 
Combination of scatter plots and tables are efficient techniques of assisting visual text mining of religious texts.  
 
 
 
1. Mecca is a city in Saudi Arabia where Islam began. 
2. Medina is a city in Saudi Arabia where Prophet Mohammad migrated and buried. 
 
Data 
The Quran’s chapters were downloaded from [a]* and the English translation by Yusuf Ali from [b]*. Then the downloaded 
chapters were marked up with XML as follows:  
The XML format of each chapter in Arabic was tagged as follows: 
<quran> 
          <sura n="1">Sura Name</sura> 
          <aya n=”1”>First Aya</aya> 
          <aya n="2">Second Aya</aya> 
          <aya n="3">Third Aya </aya> 
. 
</quran> 
and the corresponding translation as shown below: 
<quran> 
         <chapter n="1">Chapter Name</chapter> 
          <verse n=”1”> First Verse </ verse > 
          <verse n="2">Second Verse</ verse > 
          < verse n="3">Third Verse </ verse > 
. 
</quran> 
The tagged files constitute the database from which search engines will retrieve required information. 
Background 
Scatter plots are mathematical diagrams that use Cartesian coordinates to display values for two variables for a set of data. The 
data is displayed as discrete points, with each point having the value of one variable determining the position on the horizontal 
axis and the value of the other variable determining the position on the vertical axis. Scatter plots facilitate visualization of 
relationships between the variables, and can point out any interesting aspect of the data such as dispersion or outliers.  
Clustering is a technique of grouping a number of things based on some criteria. For instance grouping of objects according to size 
is a kind of clustering. Usually clustered objects are functionally related. The groups are unknown a priori. 
Tables are two-dimensional matrixes. In this study the table is an Mx2 dimensional matrix, where M is the size of search result.  
Problem Specification 
The problem can be generalized as follows: how to interactively search for similar text in the Quran, and visualize the whole 
search result at a time with the possibility of zooming and filtering? 
The Proposed Solution 
 
An interactive scatter plot in conjunction with a 2-dimensional matrix is used to solve the problem.  A scatter plot helps visually 
understanding search results distribution as well as the relationship among the returned data. While a 2-dimensional matrix table 
would be used to display some filtered data according to users’ selection. 
 
The implemented solution consists of the following steps: 
 
a. Provide a list of the Quran’s chapters 
b. Select a chapter and display its content with translation side by side, 
(or enter chapter and verse number)  
c. Specify type of similarity that should be returned: 
i. including verses i.e verses that include the searched verse or text 
ii. included verses i.e verses that are included in the searched verse 
iii. similar verses (need to set precision) 
iv. all (need to set precision) 
d. Cluster search result by chapter 
e. Use markers to represent clusters and verses 
f. Size of a cluster marker should be proportional to the number of verses it contains 
g. Display markers on a scatter plot  
h. Zooming effect should be provided in order to show all markers in a cluster 
i. Pointing the mouse on a marker should show the verses that it represents in form of tooltips 
j. Clicking on a marker should display its verses and the translations side by side 
[a]*  http://chausie.slis.indiana.edu:8080/cocoon/emakki/ 
[b]*  http://www.islamicity.com/mosque/QURAN/ 
 
System Architecture 
Following is the implemented architecture diagram.  
 
 
 
                      Fig.1. System architecture  
 
System Description 
A User selects a chapter from the list of 114 available chapters; the verses of the chapter are displayed (see fig.2). Clicking on a 
verse displays it with its translation as shown in fig.3.  
Then the user selects some text from the verse with the mouse, on mouse release a window appears (see fig.3) for setting the type 
of returned result. After that he invokes the Search Engine by clicking on “GO” button. The Search Engine retrieves the 
requested data from the XML Database (DB), and then sends the data to the Clusters Generator. The Clusters Generator 
clusters the data by chapters, and forwards them to the Labels Generator for computing size of marker for each cluster, and then 
transmits the labeled clusters to the Coordinate System Generator.  The Coordinate System Generator generates the size of the 
coordinate axes and displays the clusters accordingly on the Screen. 
 
 
Fig.2.  Quran’s chapter with translation 
 
Clicking on a verse will display the verse with its translation in a new page whereby a user could select the whole verse or part of 
it with the mouse. On releasing the mouse a window for setting type of returned result will appear as shown below. 
 
 
Fig.3.  Interface for searching similar text in the Quran 
 
For example the word ALLAH (in Arabic) is selected. After setting return type of the result, and clicking on the “Go” button, the 
output is displayed on a scatter plot as shown below: 
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Fig.4.  Plot of “ALLAH” search 
 
It is obvious that the axes as well as the markers are extremely overcrowded and congested in such a way that readability at some 
points is practically impossible.   
However the most interesting thing is that, the user is able to figure out the approximate location of the majority of the verses that 
contain the word ALLAH. In other words seeing that the markers are mainly concentrated on the first half part of the x-axis (surah 
axis) it is easily deducible that the word ALLAH has been primarily used in the Medinan chapters that is between 622-632 AD. 
 
Remarks: 
I solved the problem of congestion and overcrowdedness of the plot by partitioning the plot by regions, and re-computing the size 
of each marker within its region. The minimum and maximum sizes of markers in each region have been made proportional to the 
number of markers they contain. 
 
 
Selecting with mouse by drawing a rectangle around a region of the plot will allow zooming in that region.  
Following is an instance of the zooming effect. 
 
 
Fig.5.  Plot of zoomed region 
 
 
Clicking on a marker displays the verses with their translations as shown in fig.6. Further a user could visualize a chapter along 
with its translation (as shown in fig. 7) that contains a retrieved verse by clicking on that verse. The chapter will be displayed 
starting from the retrieved verse in different color to attract user’s focus. 
 
 
 
  Fig.6. Retrieved verses with their translations 
 
 
By clicking Users could display a chapter containing a retrieved verse along with its translation, and the selected verse would be 
highlighted as shown below: 
 
 
Fig.7. Chapter with retrieved verse highlighted along with translation 
 
 
Implementation 
 
The described system was implemented in PHP, Javascript, and HTML/CSS. 
 
 
Conclusion and Future Work 
 
The Quran is a religious book consisting of 6236 verses with many of them similar to each other. Search results are expected to 
return records varying between 1 to 6236 verses which cannot be at a time visualized on a screen. Combination of scatter plots 
and matrix tables offers an alternative method of displaying the entire search result on a screen. 
Visualizing Quran search results on scatter plots offer the possibility to instantly understand the locations of search results in the 
Quran. Users can interactively analyze the result by selecting, enlarging a region, and displaying retrieved verses.  
Combination of scatter plots and tables are efficient techniques of assisting visual text mining of religious texts.  
 
The proposed method in this study could be improved by further resolving the issue of axis overcrowdedness and markers 
congestion using more robust partitioning algorithm.  
Performance could be optimized by reducing the actual number of HTML elements needed to draw the plot. 
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